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^5 (54) Title: PROTEASES AND PROTEASE INHIBITORS 

S *> Abstract: TT>e — P™*- >■«» P~ - J = ^£™ ^ £~ ™£ £ 

encode PP1M The invention also provides expression vectors, host cells, antibodies, agon , e 
£ for diagnosing, bating, or preventing disorders associated with expression of PPIM. 
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to disUnguish between SEQ ID NO:28-54 and related polynucleotide sequences. The polypeptides 
encoded by the selec.ed fragments of SEQ ID NO:28, SEQ ID NO:29 1 SEQ ID NO:30, SEQ ID NO:31, 
SEQ ID NO 32 SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:39, 
SEQ ID NO-40, SEQ ID NO:4. , SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44. SEQ ID NO:45, 
5 SEQ ID NO 46, SEQ ID N0.47, SEQ ID N0.48, SEQ ID NO:49, SEQ ID NO.50, SEQ ID NO:51, 
SEQ ID NO 52, SEQ ID NO:53, and SEQ ID NO:54 are useful, for example, as immunogenic peptides. 
Column 3 lists Ussue categories winch express PPIM as a fraction of total tissues expressing PPIM. 
Column 4 lists diseases, disorders, or condidons associated with those tissues expressing PPIM as a 
fraction of total tissues expressing PPIM. Column 5 lists the vectors used to subclone each cDNA 
10 library Of particular note is the expression of SEQ ID NO:28 in gastrointestinal tissue. Otparucular 
note is the tissue-specific expression of SEQ ID NO:51 . Over 83% of the tissues expressing SEQ ID 
NO 51 are derived from gastrointestinal tissue, particularly the liver. 

The columns of Table 4 show descriptions of the tissues used to construct the cDNA libraries 
from which cDNA clones encoding PPIM were isolated. Column 1 references the nucleotide SEQ ID 
15 NOs column 2 shows the cDNA libraries from which these clones were isolated, and column 3 shows 
the tissue origins and other describe information relevant to the cDN A libraries in column 2. 

SEQ ID NO.30 maps to chromosome 9 within the interval from 78.4 to 90.6 centiMorgans. 
This interval also contains a gene associated with cell proliferadon. 

SEQ ID NO:37 maps to chromosome 12 within the interval from 1 16.6 to 1 18.9 centiMorgans. 
20 This interval also contains a gene associated with a neurological disorder. 

SEQ ID NO:47 maps to chromosome 4 within the interval from 99.2 to 105.2 cenUMorgans. 
This interval also contains a gene associated with cardiovascular disease. 

The invention also encompasses PPIM variants. A preferred PPIM variant is one which has at 
least about 80%, or alternatively at least about 90%, or even at least about 95% amino acid sequence 
25 identity to the PPIM amino acid sequence, and which contains at least one functional or structural 

characteristic of PPIM. 

The invention also encompasses polynucleotides which encode PPIM. In a particular 

embodiment, the invention encompasses a polynucleotide sequence comprising a sequence selected from 

the group consisting of SEQ ID NO:28-54, which encodes PPIM. The polynucleotide sequences <* SEQ 
30 ID NO;28-54, as presented in the Sequence Listing, embrace the equivalent RNA sequences, wheran 

occurrences of the nitrogenous base thymine are replaced with uracil, and the sugar backbone is 

composed of ribose instead of deoxyribose. 

The invention also encompasses a variant of a polynucleotide sequence encoding PPIM. In 

particular, such a variant polynucleotide sequence will have at least about 70%, or alternatively at least 
35 about 85%, or even at least about 95% polynucleotide sequence identity to the polynucleotide sequence 

23 



WO 01/10903 



Fragments 

-.nn.nnrrl ^nr-TWYTl^ ^OP^HT^ (RRSTNOT19) _J 


in 
rH ro 
X E- 
^ O 

ro 2 o 

0 E- 1 a 
CO CO c 

in Pi o 

vo PQ * 

ro — ^ 
r 

- rH r 

CN CN 
O CN 

E^ m <■ 
O ^ c 

2 rH f 

CU CN < 

Q in J 
— _ 

CN 
VO O 
Lw B 

O 

ro 2 
o Cu 
CO p 

in 2 

vo W 
> ro — 

- - VO 

\ CN ^ CN 
H O rO O 
^ Eh o E-» 
) O co O 
5 2 m 2 

n 2 VO M 

1 PC CO P 

< ft 

CN 

H VO O rH 
Q Pi Eh X 

h vo O ro 
^ rH 2 m 
n m Cu o 
sj ro Q o 
r\ (N Z ^ 
3 vo W m 
*i cn ' — * m 


rH 

X 

_ Cn r- 

c — vo ^ 

O rH Lf 

Eh p- ^ 
^ O H 

1 52 cn 

5 S Ln c 

r O ■ [ 

D -TO 1/1 C 
O CN O 
H VO Eh Eh 
Eh O O 

— m 2 2 

— co O co 
H cn 2 Pi 

D VO Eh 

h o »4 b 

3 cj> — — 

Z rH rH 
< > Q X 
^ VO rH 

2 cn vo vo 
— ' h ro oo 

Eh X ro 
H O CO CO 

X 2 vo co 
ro CO co ro 
ro O P- 

CN Pi °0 - 

oo PU vo ~ 

_n - — CN O 
CO rH 
vo - Eh 
. ~ P 
^ rH ro Eh 
rH CO CN O 
O rH Eh 2 
Eh rH O b 

O ^> 2 J 

§ 2 p ~ 

S — - ~ Cn ^- 

— cn vo m 
O rH ro ro 

rH 2 X X Eh 

X O co vo O 

rH 2 VO rH 2 
rH 2 CO rH £h 
rH O r- rH CO 
00 U CO CN Pi 

in co vo p- PQ 

00 — " CN CN " 


> 
H 

J p- 

0 CN 

VO 
- CO 

- o — 

H <C CN 
H CO O 

HUH 

3 CO O 
rH 2 

ai - 

> rH <C 
H > Pi 
J CN PQ 

^ o — 

00 

H H H 

X o X 
ro U ^ 
p- PQ o 
co X c 
ro CO oc 
cr> C 
cn - cn 

rji H IT 
> 

- m 

— CN - 
o vo r- 
rH «H C 
H O E- 

d u c 

Pi X H 

> CO < 
H P 

vJ - a 

> 

rH CN VJ 
X ro t 
ro cn c 
^ o r 
cn o c 

P- «< v 

oo W c 
cn CJ v 
CO * 


<ej< rH 

O rH CN C 

Eh X Eh 

vo O cn p > 
En 2 ^ Eh * 
r- Eh co co vj 

ro CO CN O C 

m Pi ro Pi o 
o PQ m u 
m — ro — v. 
ro r 

rH rH - VO 

X «•"- tij 

- m cn in 

^ h O L 

cn ^ H vo < 
o cn w ^ 

Eh VO tn O < 

O cn 2 o 
2 «-h P in 

CO H 

Pi - « - 

Eh ~ 

D CN rH 
— rH rH rH 
^ X ^ 

vo D o D 

Pi Eh CO Eh 
r— . CO rH Pi 
in O rH > 

<tf Oi cn H 
cn Pui cn ,J} 
) r- — cn — 

VO 

vo - vo 
. . ^ Cn — 
-t ^ O CN VO CN 
> rH CN rH P- O 

-i o Eh co Eh 

) Eh CO O CN H 

3 O o 2 cn Q 
q 2 oo co cn tn 

2 S rH Pi ^ < 

CO Eh a 

Q Eh - D * PQ 

^ CO " — ' - — ' 

— r- m 

3 O VO CN rH 
l, rH Eh Eh X 

D Pi O ^> O co 
- vo 2 cn 2 co 
0 n U ^ 2 ^ 
D vo 2 P~ Q P* 
n o 3 cn H vo 

O CN 0-i VD CN 

H/* cn — cn — m 


rH 

rH 
sj Eh rH 
H O X 

< 2 rH 

r co o 

0 Pi CO 

h Eh ro 
o D 
o — o 
o in 
H vo 

Cm - 

> cn — 

— . in 
n co o 

3 «tf Eh 
-h ^ O 

D m 2 
z; cn O 
2 < 

H — O-t 
^ rH — 
— » O 

Eh rH 
H D X 

r-\ ^ ^ 
X Eh CN 

oo W cn 

rH Pi rH 

oo b vo 

VO — P~ 

in ^ 
cn ro 

rH - 

. x — 

— «^ 00 
H »D H 

o cn Eh 
Eh CO O 
< m 2 
O vo CO 

O rH Pi 

co ^ — — 

— rH rH 
O rH O 

rH Eh X Pi 
pi p CO W 
co Eh m P-» 
r- Eh co cj 

CO W CO < 

vo pi >J 

CN D P* Ph 

ro — ' 


Library 


T> CN 
H O 
H Eh 

o o 

2 2 

—i CU 

73 a 
pi 2 

PQ W 


UTRSNOTO 5 


LIVRTUTll | 


N CN 

z> o 

H Eh 
O H 
2 P 
ju fn 

PQ PQ 


FIBAUNTOl 


Clone 
ID 


3092341 
3658034 


3883861 


ro 
r* 

00 

ro 
cn 
cn 


5208004 
5267783 


5583922 


Nucleotide 
SEQ ID NO: 


CO 


o 
in 


rH 

in 


CN CO 

in m 


m 


Polypeptide 
SEQ ID NO: 


rH CN 
CN CN 

- 


ro 

CN 


CN 


in vo 

CN CN 


p- 

CN 



69 



WO 01/10903 



PCT/US00/21878 




78 



WO 01/10903 



PCT/US00/21878 




81 



5 



15 



PCT/USOO/21878 

WO 01/10903 

3. An isolated polynucleotide encoding a polypeptide of claim 1 . 

4. An isolated polynucleotide encoding a polypeptide of claim 2. 

5 An isolated polynucleotide of Cairn 4 selected from the group consisting of SEQ ID 
NO 28 SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO.31. SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO 34 SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO.37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO 41 SEQ ID NO:42, SEQ ID NO:43, SEQ ID N0.44, SEQ ID N0.45, SEQ ID NO:46. SEQ ID 
N0':47, SEQ ID N0:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51. SEQ ID NO:52, SEQ ID 
10 NO:53, and SEQ ID NO.54. 

6. A recombinant po.ynucleotide comprising a promoter sequence operab.y linked to a 
polynucleotide of claim 3. 

7. A cell transformed with a recombinant polynucleotide of claim 6. 

8. A transgenic organism comprising a recombinant polynucleotide of claim 6. 

9 A method for producing a polypeptide of claim 1, the method comprising: 

a) culturing a cell under conditions suitable for expression of the polypeptide, wherein said 
eel, is transformed with a recombinant polynuc.eotide, and said recombinant polynucleotide compnses 
apromoter sequence operably linked to a polynucleotide encoding the polypeptide of c.aim 1. and 

b) recovering the polypeptide so expressed. 

10. An isolated antibody which specifically binds to a polypeptide of claim 1. 

1 1 . An isolated polynucleotide comprising a polynucleotide sequence selected from the group 
consisting of: 

a) a po.ynuc,eotide sequence selected from the group consisting of SEQ ID NO:28, SEQ ID 
30 NO*. SEQ ID NO:30. SEQ ID NO:31 , SEQ ID NO:32, SEQ ID NO:33. SEQ ID NO:34, SEQ ID 
NO-35 SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID N0.39, SEQ ID NO:41, SEQ ID 
NO-42 SEQ ID NO:43, SEQ ID NO:44, SEQ ID N0:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 
NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO.51 , SEQ ID NO:52, SEQ ID NO:53, and SEQ 
ID NO:54, 

35 b) a naturally occurring po.ynucleotide sequence having at least 70% sequence identity to a 



20 
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polynucleotide sequence se.ected from the group consisting of SEQ ID NO:28, SEQ ID NO:29, SEQ 
ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID N0.35, SEQ ID 
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:4. , SEQ ID N0.42, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID N0.47, SEQ ID N0 48, SEQ ID 
5 NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, and SEQ ID NO:54, 

c) a polynucleotide sequence complementary to a), 

d) a polynucleotide sequence complementary to b), and 

e) an RNA equivalent of a)-d). 

10 1 2. An isolated polynucleotide comprising at least 60 contiguous nucleotides of a 

polynucleotide of claim 11. 

1 3. A method for detecting a target polynucleotide in a sample, said target polynucleotide 
having a sequence of a polynucleotide of claim 1 1 , the method comprising: 
15 ° a) hybridizing the sample with a probe comprising at least 20 contiguous nucleotides 

comprising a sequence complementary to said target polynucleotide in the sample, and which probe 
specifically hybridizes to said target polynucleotide, under conditions whereby a hybridization 
complex is formed between said probe and said target polynucleotide or fragments thereof, and 

b) detecting the presence or absence of said hybridization complex, and, optionally, if present, 
20 the amount thereof. 



14. A 



method of claim 13, wherein the probe comprises at least 60 contiguous nucleotides. 



15. A method for detecting a target polynucleotide in a sample, said target polynucleotide 
25 having a sequence of a polynucleotide of claim 1 1 , the method comprising: 

a) amplifying said target polynucleotide or fragment thereof using polymerase chain reaction 

amplification, and 

b) detecting the presence or absence of said amplified target polynucleotide or fragment 
thereof, and, optionally, if present, the amount thereof. 

30 

1 6. A composition comprising an effective amount of a polypeptide of claim 1 and a 
pharmaceutically acceptable excipient. 

17. A composition of claim 16, wherein the polypeptide comprises an amino acid sequence 
35 selected from the group consisting of SEQ ID NO: 1 , SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, 
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nrttaatattc ctactqtqag aaactttaaa gtttcaaata cccaagatgc ttcagtgtcc 660 

les is ss see pu §§i 

ataaaacttt gqctgtgatt tatttttaaa ggactctgtg taacactaac atttccagta yuu 

ESSE »S 52SS SS . 
S 3SSS5 K3s& I S IS 
SEES Sffl MS SSSS^ 

agccagcagg aggagcttca tctgttccct tcccacctcc 

<210> 50 

<211> 2241 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Incyte ID No: 3883861CB1 

E~35 SPSS SSSSS SSSSS S; 

id USEE SSS5S S3S5S E" 

SSSS EESEI S22SS SSSS SSSSK Sffi 
bsb SSSS3 SSSSSS EEES-EE "II 
S SSSSS SES 

S sssss asss ssssss 

SKKE SEES =| 
S2SSS SS5S5S 5SSKSS SSKK ZSSSS 

;? sssss ssss sens sssee ssss 

se kssss sssss S« 11IESS 

SS S& 33SSSS E??f?EEEEE EJ? 

H SSSS SS5SSS 3SSK ESSI 

cctaccgagg cccgatggct ccatcatctt cttccgagat gaccgctact ggcgcctcga 1500 
ccaggccall ctgcaggcaa ccacctcggg ccgctgggcc accgagctgc cctggatggg 1560 
ctaccggcac gccaaclcgg ggagcgccct gttctgaagg cacctcctca "tcagaaac 1620 
taatggfgct ctcagggcla aatcatgttc cccacccccg gggcagaacc cctcttagaa 1680 
SKctgagt ccctc?gcag aagaccgggc agcaaagcct ccatctggaa STtctgtctgc 1740 
ctttgtfcct tgaagaltgc agcattgtct ttgtctgtcc ccaccacatg ^ggtggggg 1800 
tgggatcaat cttaggaaaa gcaaaaaagg gtcccagatc ccttggccct ttcctccgag 1860 
™r?fctate ctccccaggc ctttgtttct tcggctaaag gtacagttcc tttcaagagg i^" 
Cacagcact gggatciag cagggggatg aaaaactcag cagagaaatt cgagac-tt 1980 
ttgcaagact gtgcccttct cctcaggacc ccctggctca gttcttgaaa ^acggtgtca ^ 
hatttaatca gaqqccccac ccccaggaag catggatggg gatgaaggca caggcgtctc 2iuu 
caacctcaga ggccctttgt ggggtclgga cacagagtgg gagggagact gatgcaggcc 2160 
taccagtccc tggctttttg tctggggctg gaataaagag gtgccttcag ctggtgggcc 222U 
gagaggcagg aaaaaaaaaa a 



<210> 51 

<211> I860 

<212> DNA 

<213> Homo sapiens 
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